In order to test the hypothesis suggested in a recent report that the birthweight ratio might be a useful predictor of several important clinical outcome measures in babies of less than 31 weeks' gestation, we examined the association between the birthweight ratio and aspects of both short and long term outcome in 436 Leeds babies of less than 31 weeks' gestation. Unlike the report, and contrary to what we had expected, we were unable to fund any significant association between birthweight ratio and length of time on the ventilator, mortality, neurological outcome, or intellectual outcome.
The birthweight ratio is a new and convenient method for relating a baby's birth weight to its expected weight for gestational age. It is calculated by dividing the birth weight by a median reference birth weight, preferably one derived from a population that excludes elective preterm delivery, to reduce the influence of babies small for gestational age. ' The main advantage over centile charts is that the birthweight ratio is a continuous numerical variable that can be handled mathematically and used by computers, whereas it is usually only possible to make categorical statements about a baby's position on the centiles, such as 'between the 10th and the 25th'.
We have always been taught to define a baby as 'light for dates' (or 'small for dates'; or even 'growth retarded', which is not necessarily an appropriate term) if its birth weight is below the 3rd centile for gestation. Because light for dates babies may have been exposed to intrauterine insults or deprivation they are more likely to suffer from neurodevelopmental problems than those who are adequately grown.?5 It is also thought that light for dates babies are 'stressed' and better prepared for premature birth. They usually have less severe respiratory distress syndrome as a consequence. 6 The recent paper by Morley et al, however, seems to contradict both these views. 8 2) . Multiple regression was then used to make adjustment for gestation and once again no significant association was found (p= 0-211).
The survivors were then divided into five discrete birthweight ratio classes (<0-8, 0 8-<0 09, 0-9-<1l0, 1)0-<11, ¢1 1) and these were related to the duration of ventilation divided into four classes (during the first 24 hours and greater than seven, 14, and 28 days). There was no significant association between birthweight ratio category and the duration of mechanical ventilation (X2 test, p=0.83).
Multiple regression analysis was used to relate birthweight ratio as a discrete and a continuous variable to duration of ventilation among the survivors; adjusting for gestation no association was found (p=0-18). Table 2 needing mechanical ventilation during the first 24 hours and for greater than seven, 14, and 28 days. There was no significant association between birthweight ratio groups and the need for mechanical ventilation in any of the categories after adjusting for gestation (p=018, p=0-84, p=0 58, and p=0-14, respectively).
GROUP 2
The birthweight ratios of the children with confirmed cerebral palsy also fitted a Gaussian distribution (mean (SEM) 1 057 (0O023)). This mean birthweight ratio was slightly higher than that of the group 1 babies, but the difference was not significant (p=0-061 
growth. The Cambridge data seem to confirm this hope in relation to the severity of respiratory disease, the postneonatal mortality rate, long term growth, and possibly language development. Its potential usefulness is so great that we felt it should be tested on another group.
In the calculation of birthweight ratios for babies born in Leeds we made use of the median birthweight data produced by Lucas et al because we do not yet have sufficient data of our own.1 The close proximity of our mean birthweight ratio to unity and the normal distribution about the mean suggests that these data are suitable. We did not see the slight negative skewness that was seen in the distribution of the Cambridge data, but numbers in both groups are too small to make much of this difference. It is unlikely that we studied a significantly lower proportion of babies delivered electively for suspected intrauterine growth failure.
The mean birthweight ratio of our group of babies weighing less than 1500 g (group 3) was, not surprisingly, significantly lower than that for our general population of babies born at less than 31 weeks' gestation because the weight limit will have exluded some babies with higher birthweight ratios.
We were unable to show any association between the birthweight ratio and either the need for, or the duration of, ventilatory support ( fig 2, table 2 ). This was a surprise because we had expected to find that babies whose birth weights were lower than expected for gestational age would have less severe respiratory distress syndromes and less chronic lung disease than those who were better grown. Unlike the Cambridge study, which may have excluded some babies dying during the first day or two of life, our data on mortality are complete.
Morley et al found a significant association between birthweight ratio category and postneonatal mortality, suggesting that babies with a low birthweight ratio had a higher postneonatal mortality rate. We found no statistical association between birthweight ratio and mortality rate either during or after the neonatal period. An interesting difference between our group and that described by Morley et al is the much lower postneonatal mortality rate among Leeds babies (187% compared with 6-77%); it was so low that we are unable to comment on any relationship with birthweight ratio. The overall mortality rates for the two cohorts are, however, similar (16-5% in Cambridge and 15-5% in Leeds). The observed shift in age at death may be explained either by an intrinsic difference between the two populations or by a difference in clinical practice. There is insufficient information to take this any further.
We have no ready explanation for the many differences between our findings and those of Morley et al, or conventional teaching, although perhaps the current use of steroids, both prenatally and postnatally, may have altered the pattern of respiratory distress compared with older studies.
We would have expected to find an association between birthweight ratio and developmental outcome, because adverse prenatal factors affect both somatic growth and the growth and development of the central nervous system. The Cambridge study was unable to show such an effect, except for slightly better language scores at 18 months in infants with the highest birthweight ratios. Despite having detailed neurological and psychometric developmental assessments at the age of 5 years we were also unable to find any association between birthweight ratio and either neurological or intellectual outcome. We can offer no clear explanation for the lack of relationship between birthweight ratio and developmental outcome in our study and of Morley et al, except that both groups may have been too small to show it reliably. In the case of older studies it may be that, because estimates of gestation were less reliable than they are now, the effects of gestation were more difficult to disentangle from the effects of growth alone. In addition, the use of conventional centiles is already biased by the over-representation of growth retarded babies, and result in the selection of only the most extremely light for dates babies to compare with the rest of the population.
We are forced to conclude that for our babies the birthweight ratio is ofno value in probabilistic calculations concerning the likely mortality, the duration of ventilator treatment, or the neurodevelopmental outcome among preterm babies of less than 31 weeks' gestation. We think that it is important for the question to be examined among a much larger number of infants from other centres.
